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We revisit the muon magnetic moment (g-2) in the context of Composite Higgs models and Technicolor, and
provide general analytical expressions for computing the muon magnetic moment stemming from new fields
such as, neutral gauge bosons, charged gauge bosons, neutral scalar, charged scalars, and exotic charged leptons
type of particles. Under general assumptions we assess which particle content could address the g− 2µ excess.
Moreover, we take a conservative approach and derive stringent limits on the particle masses in case the anomaly
is otherwise resolved and comment on electroweak and collider bounds. Lastly, for concreteness we apply our
results to a particular Technicolor model.
I. INTRODUCTION
The Standard Model (SM) of elementary particles is in ex-
cellent agreement with the experimental data and has been
able to endure electroweak precision data throughout the
years. The nature of the electroweak symmetry breaking is
one of the most important problems in particle physics, and
the 125 GeV new resonance discovered at the LHC [1] has
many of the characteristics expected for the Standard Model
(SM) Higgs boson. Despite its success, there are observa-
tional reasons to believe that the standard model is not the
whole story, such as dark matter, neutrino masses, and more
fundamental ones such as the hierarchy problem.
Here we try to asses some models concerning the muon
anomalous magnetic moment that are capable of addressing
the aforementioned matters.
The muon magnetic muon is one of the most precisely mea-
sured observables in particle physics. There is an old discrep-
ancy of 3.6σ between the theoretical SM contribution to g-2
and its measured value [2]. This deviation gave rise to numer-
ous new physics effects speculated to be plausible answers to
the exciting excess. One of the striking features of the muon
magnetic moment is its sensitivity to new physics effects com-
ing from low to very high energy scale models. Moreover, it
is fair to say that the majority of the extensions to the SM give
sizeable corrections to g-2 in a certain region of parameter
space. Albeit, due to the embedded theoretical and experi-
mental uncertainties surrounding this quantity a conservative
approach is needed in order to derive robust results.
Currently, the difference, aexpµ −aSMµ = (296±81)×10−11,
which corresponds to 3.6σ [3], can be reduced up to 2.4σ if
one used τ data in the hadronic corrections [2]. Thus, it is
clear that a large improvement in the theoretical calculation
from SM is demanded before claiming a new physics discov-
ery.
Therefore, we will take a conservative approach in this
work. We will discuss the possibility of addressing g-2 with
new fields as well as derive bounds on the particles masses
by enforcing their contributions to be within the error bars re-
ported by the experiments, having in mind interactions that
appear in Composite Higgs models (CHM) and Technicolor
models (TC) for the following reasons:(i) CHM provide a
plausible solution to the hierarchy problem since the Higgs
sector is replaced by a new and strongly coupled sector. The
strong sector contains a global symmetry, which is then spon-
taneously broken at a scale Λ and the Higgs is identified as
one of the Nambu-Goldstone bosons [4]. CHM can also have
explicit global symmetry breaking by linear couplings of SM
field to operators in the strong sector, thus inducing an elec-
troweak symmetry breaking and generating the Higgs mass
[4]. (ii) Alternatively, inspired in QCD, Technicolor was a the-
ory invented to provide a natural and consistent quantum-field
theoretic description of electroweak (EW) symmetry break-
ing, without elementary scalar fields. TC are based on the
introduction of a new strong interactions, where in these the-
ories the Higgs boson is a composite field of the so called
technifermions. The beauty of TC as well as its problems
are clearly summarized in Refs.[5, 8, 9]. In particular, the
model described in Ref.[10] the electroweak symmetry is bro-
ken dynamically by a technifermion condensate generated by
the SU(2)TC Technicolor (TC) gauge group [11].
One of the most distinct differences between those models
is that in CHM the electroweak symmetry is not directly bro-
ken due to a fermion condensate. Albeit, the fermion conden-
sates become strong at a high scale, say Λ = 10TeV , breaking
a global symmetry that results into a heavy pseudo-scalar that
mixes with the Higgs that needs to be introduced to gener-
ate the Yukawa lagrangians and generate fermion masses. In
other words, the electroweak symmetry in such models is sim-
ply the vacuum alignment produced by the Higgs and Pseudo-
scalar mixing. This solves the the hierarchy problem because
at a scale larger than 10 TeV there is a condensate, whereas,
in Technicolor the condensate of technifermions that have the
quantum number SU(2)× U(1) condense the give masses to
the gauge bosons. Despite those subtle differences in the pat-
tern of symmetry breaking, Techinicolor and CHM share sim-
ilarities as far as the muon magnetic moment is concerned.
In summary, motivated by interesting aspects of the both
CHM and TC models and the g-2 discrepancy we will revisit
the g-2 in terms of simplified lagrangians which rise in those
models, and lastly apply our findings to a particular techni-
color model. We begin by discussing the muon magnetic mo-
ment.
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2II. MUONMAGNETIC MOMENT
As important as charge, mass, spin and lifetime of a given
particle, the magnetic moments are fundamental quantities.
On the classical level, an orbiting particle with electric charge
e and mass m exhibits a magnetic dipole moment given by
−→µ = e/2m−→L , where −→L is the orbital angular momentum.
To measure the magnetic moment we need the presence of a
magnetic field (B) because the observable Hamiltonian goes
as -−→µ . −→B . However, this classical view is abandoned for par-
ticles and the magnetic moment, which is intrinsic, is obtained
replacing the angular momentum by the spin, in such way that
now −→µ = −g e/(2m)−→S . The deviation from the Dirac value
g/2 = 1, obtained on the classical level, is aµ = (g − 2)/2,
so called muon anomalous magnetic moment. The experi-
mental and theoretical results are reported in terms of it. The
SM contributions to aµ are divided into three parts: electro-
magnetic (QED), electroweak (EW) and hadronic ones. The
QED part consist of all photonic and leptonic contributions
and has been evaluated up to 4-loops, whereas the EW in-
volves the SM bosons (W±, Z,H) and has been computed up
to three loops [2]. Lastly, the hadronic contributions has to
do with quarks running in the loops. Due to the large fermion
masses involved, the hadronic contributions carry the largest
uncertainties, in particular the hadronic vacuum polarization,
which is calculated from e+e− → hadrons, or τ → hadrons
data [2], and the hadronic light-by-light scattering, which cur-
rently cannot be determined from data [12], and give rise to
the most relevant errors. In summary, the SM expected con-
tribution to the muon anomalous magnetic moment is aSMµ =
(116591785 ± 51) × 10−11 [3]. Although, the E821 exper-
iment at Brookhaven National Laboratory, which studied the
precession of muon and anti-muon in a constant external mag-
netic field as they circulated in a confining storage ring, re-
ported the following value aE821µ = (116592080±63)×10−11
[13, 14]. Thus,
∆aµ(E821− SM) = (295± 81)× 10−11, (1)
which results into a 3.6σ excess.
Out of ±81 error, ±51 × 10−11 is associated to theoret-
ical uncertainties. In particular, ±39 × 10−11 stems from
the lowest-order hadronic contribution and±26×10−11 rises
from hadronic light-by-light contributions [3]. An important
effort has been put forth trying to reduce the theoretical and
experimental errors. In the light of the g-2 experiment at FER-
MILAB both uncertainties are expected to be substantially re-
duced and bring the total error down to ±34× 10−11 [3, 15].
In our figures, we exhibit a dark (light) gray band that delim-
its the mass range which accommodates the g-2 anomaly, and
two red horizontal lines, where the solid (dashed) refers to the
current (projected) 1σ bound based on the present (expected)
±81 (±34) error bar.
The muon magnetic moment is tightly related to the flavor
violating µ → eγ decay. Thus our limits are also strongly
correlated to those rising from flavor violating decays. Cur-
rent data imposes BR(µ→ eγ) < 5.7× 10−13 [16], with,
BR(µ→ eγ) ' 6.34× 10−7
(
1TeV
Λ
)4
λ2µe, (2)
where Λ refers to the new physics scale and λµe to the flavor
violating coupling constant [17]. Notice that for new physics
processes which occur at the TeV scale rather dwindled cou-
plings are required. Although, one can in principle postulate
the presence of new symmetries or simply make use of sup-
pressed non-diagonal couplings [18–23]. Hereafter, we focus
on the muon magnetic moment only, but the reader should
keep in mind that competitive µ → eγ bounds might ex-
ist. Now we have reviewed the status of the muon anoma-
lous magnetic moment, we further discuss general features of
Composite Higgs(CH) and Technicolor models.
III. COMPOSITE HIGGS AND TECHNICOLORMODELS
Composite Higgs models (CHM) are extensions of the SM
where the Higgs boson is a bound state of new strong inter-
actions. These models are arguably the leading alternative to
supersymmetric models, since they provide an explanation to
the hierarchy problem. One of the main features of CHM are
the existence of new particles with masses at the TeV scale
that are excitations of the composite Higgs. Those particles
can be potentially produced and discovered in the foreseeable
future at the LHC. Moreover, such particle could produce de-
viations from the SM predictions in low energy observables
such as the muon magnetic moment, which is the focus of this
work. There are various ways to generate the Higgs boson, but
CHM can be broadly divided in two categories: (i) Higgs is
a generic composite bound state of strong dynamics (TC); (ii)
Higgs is a Goldstone boson of spontaneous symmetry break-
ing(CHM). (See [24–29] for recent phenomenological works
on CHM)
The possibility that the Higgs boson is a composite state in-
stead of an elementary one is more akin to the phenomenon of
spontaneous symmetry breaking that originated from the ef-
fective Ginzburg-Landau Lagrangian, which can be derived
from the microscopic BCS theory of superconductivity de-
scribing the electron-hole interaction (or the composite state
in our case). This dynamical origin of the spontaneous sym-
metry breaking has been discussed with the use of many mod-
els, with technicolor being the most popular one. The early
technicolor models suffered from problems such as flavor
changing neutral currents (FCNC) and contribution to elec-
troweak observables in disagreement with experimental data,
as can be seen in the reviews of Ref.[5, 9]. Nevertheless, the
TC dynamics may be quite different from the known strong
interaction theory, i.e. QCD. This fact has led to the walking
TC proposal [6], where the incompatibility with the experi-
mental data has been resolved, making the new strong inter-
action almost conformal and changing appreciably its dynam-
ical behavior. In the latter TC theory the technifermion self-
energy will acquire large current masses, and subsequently the
pseudos-Goldstone bosons formed with these ones. An almost
conformal TC theory can be obtained when the fermions are
3(a) (b) (c) (d) (e) (f)
FIG. 1. Feynmann diagrams that contribute to the muon magnetic moment.
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FIG. 2. Individual corrections to the muon magnetic moment as func-
tion of the boson masses for Λ = 1 TeV and mL = 100 GeV. The
green band delimits the current (light) and projected (dark) sensi-
tivity of the muon magnetic moment.The solid and dashed red lines
represent the current and project 1σ limit in case the anomaly is oth-
erwise resolved.
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FIG. 3. Individual corrections to the muon magnetic moment as func-
tion of the boson masses for Λ = 10 TeV and mL = 100 GeV.
in the fundamental representation, introducing a large number
of TC fermions (nF ), leading to an almost zero β function
and flat asymptotic coupling constant. This procedure may
induce a large S parameter incompatible with current elec-
troweak measurements though. The perturbative expression
to the S parameter (in the massless limit) is given by
S =
1
6pi
Ndd(r) (3)
whereNd is de number of left-handed electroweak technidou-
blets, and d(r) is the dimension of the technifermion represen-
tation. Data require the value of the S parameter to be less than
about 0.3, TC models with fermions in other representations
than the fundamental one, such as Minimal[7] (MWT) and Ul-
traminimal [30] (UMT) TC models are viable models that ac-
commodate the measured S parameter. As for flavor changing
neutral-current (FCNC) processes, the vector bosons that me-
diate generation-changing transitions must have large masses
∼ 103 TeV. Moreover, corrections from heavy fermions (top)
and pseudo-scalars which are set by the Techinicolor symme-
try breaking scale, require the latter to be in the ballpark of
∼ 1 TeV. Additional limits arise if one wants to incorporate
dark matter particles [27]. Studies using high dimensional op-
erators have been performed and shown that with a ∼ TeV
symmetry breaking scale such model might reproduce the cor-
rect relic abundance while avoiding direct [31] and indirect
detection bounds [32]. See for a review concerning current
LHC data [33].
Setting aside those subtleties, CH and TC models share
similar features as far as the muon magnetic moment is con-
cerned. Some models postulate the existence of, not limited
to, neutral vectors, charged vectors, neutral pseudo-scalars φ0,
charged scalars φ+, exotic charged leptons (L), and even dou-
bly charged gauge bosons (see Ref. [34–36]). We point out
that precision-electroweak observables such as the oblique pa-
rameters S and T result into a robust bound on the scale of
symmetry breaking of (CH) namely, Λ > 0.8 − 5.5 TeV [4].
The precise limit strongly depends on the particular details
of the model [4]. In the context of TC models the precision-
electroweak parameters and constraints from (FCNCs) pro-
cesses restrict TC models to a specifc dynamic, walking TC
models [5] in our case, the contribution due to the TC sector
should still lead to a value to the S parameter compatible with
the experimental data [33]. That being said, here we derive
analytical expressions to compute the muon magnetic moment
for several particles that are present in some Technicolor and
CHM models in a general setting, assuming then that the pos-
sible contributions of these theories are due to TeV energy
scale.
4IV. COMPOSITE HIGGS MODELS AND TECHNICOLOR
CONTRIBUTIONS TO MUON ANOMALOUS MAGNETIC
MOMENT
In general after the chiral symmetry breaking of the
strongly interacting sector a large number of Goldstone
bosons can be formed, and only few of these degrees of
freedom are absorbed by the weak interaction gauge bosons,
which is the case of TC models. The others may acquire small
masses resulting in light pseudo-Goldstone bosons that have
not been observed experimentally. However, in the TC mod-
els considered in this work these bosons obtain masses that are
large enough to have escaped detection at the present acceler-
ator energies, the possible pseudo-scalars bosons can be listed
according to their different quantum numbers. Some works
have devoted attention to the muon magnetic moment in the
context of composite higgs models such as [36–38], here we
extend those by including a more accurate and general calcu-
lation to g-2 stemming from new fields.
• Pseudo-Scalars:
As the comment made in the previous section pseudo-
scalars give rise to corrections to muon magnetic mo-
ment through the Effective Lagrangian ,
L ⊃ mµ
Λ
µ¯γ5µφ1, (4)
The correction to g-2 is found to be,
∆aµ =
1
8pi2
m2µ
M2φ
∫ 1
0
dx
(mµ/Λ)
2 (−x3)
(1− x)(1− λ2x) + λ2x
(5)
where λ = mµ/Mφ1 which gives us,
∆aµ =
1
4pi2
m2µ
M2φ1
(mµ/Λ)
2
[
− ln
(
Mφ1
mµ
)
+
11
12
]
(6)
in agreement with [40–43].
In Fig.1(a) we exhibit the Feynman diagram for this
process. Notice that the additional muon mass sup-
pression is typical in neutral scalars correction to g-2.
Hence, are typically neglected. Additionally, we have
included the energy scale Λ that reflects the Techni-
color or CHM symmetry breaking scale. Those two
factors suppress the overall correction. Moreover, note
that the contribution rising from a pseudo-neutral scalar
is always negative and therefore it cannot accommodate
the muon magnetic moment excess. We point out that
this result is general and applicable to any extension
of the SM model. However, we point out that those
pseudo-scalars are quite common in CHM and Tech-
nicolor models. As aforesaid, the muon mass and the
symmetry breaking scale suppressions dwindle general
contributions to g-2 stemming from pseudo-scalars. In
Fig.2 the black dashed line is our numerical result for
this pseudo-scalar, which has been multiplied by an
overall factor of 106 so that we could show it in the
figure.
• Pseudo-Scalars + Charged Lepton:
Exotic charged Lepton have also been evoked in the
models in question [10, 35, 44, 45] and contribute to
g-2 through Fig.1(b). A simplified Lagrangian for this
field can be written as,
L ⊃ mL
Λ
L¯γ5µφ2 (7)
which give rises to,
∆aµ =
1
8pi2
m2µ
M2φ2
∫ 1
0
dx
(mL/Λ)
2x2(1− − x)
(1− x)(1− λ2x) + 2λ2x
(8)
where  = ME/mµ and λ = mµ/Mh. In the limit
Mφ2 ML we get,
∆aµ =
m2µ
4pi2M2φ2
[
− M
3
L
mµΛ2
(
ln
(
ML
mµ
)
− 3
4
)
+
1
6
]
(9)
Differently from the previous case, now we have a large
mL enhancement. Currently limits range from 10GeV
up to 100 GeV and largely depend on the search chan-
nel. For instance, L3 Collaboration has placed a limit
of ML > 100 GeV on a forth generation of charged
leptons [2]. It is not clear whether heavy charged lep-
tons are attainable at the LHC, since Ref.[46] states that
those searches suffer from large backgrounds, making
difficult to pick a signal, whereas in Fig.6 of Ref.[47]
we easily find 3σ and 5σ significance for ML = 200−
800 GeV. In Ref.[48] they claim one might possibly ex-
clude masses up to 250GeV at the next LHC run if mix-
ing between the heavy lepton and the SM tau is present.
Regardless, ILC should definitely reach sensitive via the
pair production of heavy leptons via Drell-Yann pro-
cesses as discussed in Ref.[49, 50].
Anyhow, the correction to g-2 turns out to be sizeable
as we can see in Fig.2. Notice this is second most rele-
vant contribution to g-2. Because of the negative sign,
we can place a current and projected 1σ limit since the
anomaly should be otherwise resolved. Taking mL =
100 GeV and Λ = 1 TeV, we derivemφ2 > 2.8TeV and
mφ2 > 4.8TeV, using the current and projected sensi-
tivity as shown in Fig.2. In Fig.3 we present the results
for Λ = 10 TeV and mL = 100 GeV. The overall con-
tribution is small, because of the large suppression im-
posed by Λ. Thus we impose mφ2 > 150GeV, using
projected sensitivity.
5• Charged Scalar:
Charged scalars are evoked in several CHM and Tech-
nicolor models through the simplified lagrangian,
L ⊃ λmµ
Λ
ν¯LµR φ
+. (10)
The correction to g-2 appears in diagrams such as in
Fig.1c, which results into,
∆aµ =
1
8pi2
m2µ
M2φ+
∫ 1
0
dx
(mµ/Λ)
2(F1(x) + F2(x))
2λ2(1− x)(1− −2x) + x
(11)
where
F1(x) = −x(1− x)(x+ )
F2(x) = −x(1− x)(x− ) (12)
with  = mν/mµ and λ = mµ/Mφ+ , which results in,
∆aµ =
−m2µ
24pi2M2φ+
m2µ
Λ2
(13)
Notice that the overall correction is negative and quite
dwindled due to the m4µ suppression as one can see in
Figs.2-3, where we plotted the results for Λ = 1 TeV
and 10 TeV. We point out that there are various collider
limits on mass of such singly charged scalars that lie in
the∼ 100−200 GeV mass range [51]. In specified UV
models, stronger constraints might apply [42].
• Charged Vector:
Sequential W ′ gauge bosons corrects the muon mag-
netic moment via the diagram in Fig.1d and lagrangian,
L ⊃ g√
2
ν¯µLW
′+, (14)
which results into,
∆aµ =
m2µ
8pi2M2V +
(
g
2
√
2
)2 ∫ 1
0
dx
F1(x) + F2(x)
2λ2(1− x)(1− −2x) + x,
(15)
where
F1(x) = 2x
2(1 + x− 2) + λ2(1− )2x(1− x)(x+ )
F2(x) = 2x
2(1 + x+ 2) + λ2(1 + )2x(1− x)(x− )
(16)
with  = mν/mµ and λ = mµ/MW ′ .
∆aµ =
10
24pi2
m2µ
M2W ′
(
g
2
√
2
)2
(17)
One can clearly see that a singly charged vector bo-
son rises as a natural candidate to explain the (g − 2)µ
anomaly because it gives always positive contributions
and for couplings of order one as we expect from
gauge couplings, singly charged vector with masses of
∼ 400 GeV might account for the anomaly as exhibited
in Figs.2-3.
However, searches in the regime where this new
charged boson interacts only with right handed neu-
trinos, i.e when ga10 = −gv10 give a 95% C.L
bound from LEP using effective operators which reads
gv10/MW ′ < 4.8 × 10−3GeV−1 [42], not still rulling
out the region of parameter space which a W ′ accom-
modates g-2. Although, LHC data we can exclude
M ′W > 2.55 TeV at 95% C.L, assuming SM coupling
with fermions [52, 53]. The latter, literally rules out se-
quential singly charged gauge bosons as an alternative
to address g-2.
• Doubly Charged Scalar:
Doubly-charged scalars are typically present in models
with triplet of scalars such as 3-3-1 models. There are
two diagrams that give rise to correction to the muon
magnetic moment: one when a photon is emitted from
the doubly charged and another when the photon stems
from the muon, or an exotic fermion. The lagrangian
representing this contribution is,
L ⊃ mL
Λ
L¯cµRφ
++ (18)
∆aµ(φ
++) =
−qH
4pi2
(
mµ
Mφ++
)2 (mL
Λ
)2
×∫ 1
0
dx
2(x3 − x2)
λ21x
2 + (1− λ21)x+ λ22(1− x)
+
−qf
8pi2
(
mµ
Mφ++
)2 (mL
Λ
)2
×∫ 1
0
dx
2(x2 − x3)
λ21x
2 + (λ22 − λ21)x+ (1− x)
(19)
where λ1 = mµ/Mφ++ ,λ2 = mL/Mφ++ , qH = −2 is
the electric charge of the doubly charged scalar running
in the loop, and qf = 1 is the electric charge of the
muon in the loop. In the regime Mφ++  mµ,mL,
this integral expression simplifies to,
∆aµ(φ
++) =
−2
3pi2
(mL
Λ
)2( mµ
Mφ++
)2
(20)
6In Figs.2-3 we plotted the results for mL = 100 GeV
and Λ = 1 and 10 TeV. It is clear the correction
from a doubly charged scalar is negative and dwindled.
See Refs. [54] for collider bounds on doubly charged
scalars.
• Doubly Charged Vector:
The presence of doubly charged vectors a distinct fea-
ture of the so called 3-3-1 models, which might also
have dynamic symmetry breaking in the context of
Technicolor such as in Ref.[10, 45]. Massive gauge
bosons in general have both vector and axial coupling.
However, the vector component of the charged current
involving two identical fields is null. In the model we
will discuss further, the doubly charged gauge boson
couples to the muon via an exotic heavy lepton as ,
L ⊃ g√
2
L¯cγµµLU
++ (21)
In this case the integral is more complicated because the
charged lepton mass can be comparable to the doubly
charged boson one, plus the vector current is no longer
null. One needs to solve the master integral below nu-
merically for find the precise correction to g-2. Al-
though, when the doubly charged gauge boson is much
heavier than the muon and the exotic lepton we find,
∆aµ =
(
g
2
√
2
)2 [ m2µ
pi2M2V +
∫ 1
0
dx
F1(x) + F2(x)
2λ2(1− x)(1− −2x) + x
−
(
g
2
√
2
)2 ∫ 1
0
dx
F3(x) + F4(x)
(1− x)(1− λ2x) + 2λ2x
]
, (22)
where  = mL/mµ and λ = mµ/MU±± , and
F1(x) = 2x
2(1 + x− 2) + λ2(1− )2x(1− x)(x+ )
F2(x) = 2x
2(1 + x+ 2) + λ2(1 + )2x(1− x)(x− ),
F3(x) = 2x(1− x)(x− 2(1− )) + λ2x2(1− )2(1 + − x)
F4(x) = 2x(1− x)(x− 2(1 + )) + λ2x2(1 + )2(1− − x).
(23)
Solving Eq.22 for mL = 100 GeV we find the numerical
result in Figs.2-3. The result is insensitive to the scale of sym-
metry breaking differently from the previous cases since this
is gauge interaction. It is visible from Figs.2-3 that the dou-
bly charged boson induces the largest corrections to the muon
magnetic moment.
In summary, we have presented several simplified la-
grangians applicable to several CHM and TCM. Now we ap-
ply our results to a technicolor model that extends the elec-
troweak sector of the standard model.
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FIG. 4. Individual corrections to the muon magnetic moment as func-
tion of the boson masses for Λ = 1 TeV. The green band delimits the
current and projected sensitivity of the muon magnetic moment. See
text for detail.
(a) (b) (c)
FIG. 5. Feynmann diagrams arising in 331 models studied here.
V. A TECHNICOLORMODEL
The model we briefly discuss below has been proposed in
Ref.[11, 44] and is based on the gauge symmetry SU(3) ⊗
SU(3)L ⊗ U(1)N that has been extensively studied in the
literature [55–61]. The Technicolor model we investigate in
this work is inspired by the known 3-3-1 minimal model, and
therefore it inherits several features of the latter including the
absence of dark matter particles. Nevertheless, dark matter
can be incorporated with singlet fermions with no prejudice
to our reasoning [62] in agreement with recent measurements
from WMAP9 and PLANCK[63]. Anyways, in order to make
the model anomaly free two of the three quark generations
transform as 3∗, the third quark family and the three lep-
tons generations transform as 3. In the TC sector the trian-
gular anomaly cancels between the two generations of tech-
nifermions, where technifermions are singlets of SU(3)c.
The 331-TC model considered in this section presents the
formation of two scales namely, the 331 symmetry breaking
scale, FΠ ∼ TeV , and the TC scale FTC ∼ 250GeV and the
331-TC model corresponds to an example of two-scale Tech-
nicolor (TC) model. The 331 symmetry breaking is imple-
mented by the U(1)X condensate 〈T¯ T 〉, that defines the mass
scale of the exotic bosons (Z ′, U±±) and the TC sector is re-
sponsible for the electroweak symmetry breaking. The contri-
bution of the condensate 〈T¯ T 〉 , mediated by Extended Tech-
nicolor interactions(ETC), to exotic pseudo goldstones [10]
7(Θ±±,Θ
′0) masses can be estimated as
MΘ ∼ 〈T¯ T 〉
Λ2ETC(3)
∼ few(TeV ). (24)
As a result these bosons in principle can acquire masses that
are large enough to have escaped detection at the present
accelerator energies. The contribution of 〈T¯ T 〉 to mass of
pseudo-scalar mimics the contribution expected by walking
TC dynamics and the contribution of the TC sector for S pa-
rameter can be estimated as S ∼ 0.1. Similarly to the Farhi-
Susskind model [64], the couplings of the neutral PGBs with
muons are found to be [65],
L =i mL
FΘ
√
2
[
µ¯LΘ
−−L+R + L¯+LΘ
++µR + µ¯Lγ5Θ
′0LR
]
+i
mµ
FTC
√
2
[
µ¯γ5µΘ
0 + µ¯LΘ
−νµR + ν¯µLΘ+µR
]
(25)
where FΘ = FΠ ∼ 1TeV is the decay constant of 331-TC
(PGBs), mL corresponds to mass of exotic leptons. Com-
bining Eq.26 with the doubly charged gauge boson correction
shown in Eq.21, and the Z ′ correction derived in Eq.32, we
have the total correction to the muon magnetic moment ris-
ing from the 331-TC model. The Z ′ contribution has been
obtained from the neutral current [66],
L = µ¯γµ(Vµ −Aµγ5)µZ ′µ (26)
where
V = − g
4cos(θW )
(Lµ +Rµ)
A =
g
4cos(θW )
(Lµ −Rµ) (27)
with
L =
1√
3
(1− 4 sin2 θW ) 12
R = −2 sin2 θW
(
3
1− 4 sin2 θW
) 1
2
. (28)
Neutral gauge bosons contribute to g-2 through the general
master integral, leading to,
∆aµ(Z
′) =
m2µ
8pi2M ′2Z
∫ 1
0
dx
V 2F1(x) +A
2F2(x)
(1− x)(1− λ2x) + λ2x,(29)
where, V and A and the respective vector and axial couplings
and,
F1(x) = 2x
2(1− x)
F2(x) = 2x(1− x) · (x− 4)− 4λ2 · x3. (30)
In the limit MZ′  mµ the integral simplifies to,
∆aµ(Z
′) =
m2µ
4pi2M ′2Z
(
1
3
V 2 − 5
3
A2
)
(31)
with V and A given in Eq.31. In summary to model corrects
the muon anomalous magnetic through:
(i) Z ′ (Eq.31)
(ii) U++ (Eq.21)
(ii) Θ0 (Eq.25)
(iii)Θ0′ (Eq.25)
(iv) Θ++ (Eq.25)
In Fig.4 we exhibit the individual contributions to g-2. Dou-
bly charged gauge bosons give rise to the largest contribution,
yielding the same constraints discussed in the previous sec-
tion. Additionally, from Fig.4 we see that Θ0′ results into a
sizeable and negative correction to g-2, whereas the doubly
charged scalar induces a less relevant but positive one. Dou-
bly charged scalar or singly charged scalars contributions are
in general negligible. In this model it plays a more relevant
role simply because of the mL enhancement, which is absent
other 3-3-1 models [40, 43, 67–72]. Since the doubly charged
gauge boson is overwhelmingly more relevant than the others
we can conclude that for M++U ∼ 2−3 TeV the 3-3-1 TC can
accommodate the g-2 anomaly with no prejudice to current
bounds, once its contribution does not depend on the scale of
symmetry breaking. In other words, we can push the scale of
symmetry breaking to sufficiently high energies to obey elec-
troweak and collider limits.
VI. CONCLUSIONS
We have derived news physics contributions to the muon
anomalous magnetic moment motivated by Composite Higgs
models and Technicolor and shown general analytical expres-
sions to account for new corrections stemming from neutral
gauge bosons, charged gauge bosons, neutral scalar, singly
charged scalars, doubly charged scalars and exotic charged
leptons. We outlined which particles are able to reproduce the
excess as well as derived 1σ bounds in case the anomaly is
otherwise resolved. Moreover, we commented on electroweak
and collider bounds. Lastly, for concreteness we apply our re-
sults to a particular Technicolor model which might accom-
modate the g-2 anomaly with TeV scale gauge boson masses.
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